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ELECTRIC LIGHT· BULBS AS A SOURCE
OF HEAT FOR HOTBEDS
By
George E..Zerfoss and A. B. Strand
Broccoli head grown from plant started in electric-lamp-heated hotbed.
KNOXVILLE
SUMMARY
Electric-lamp-heated hotbeds have proved satisfactory for propagating
plants at the Tennessee Experiment Station and are recommended for other
localities in the southeastern area.
With equal wattage per sash, the electric-lamp equipment is cheaper to
install and more economical to operate than soil-heating cable.
For quick germination, the seedbed should be preheated in preparation
for planting.
The electric-lamp equipment can be installed easily in a one-sash hot-
bed; whereas soil-heating cable requires a minimum area of 36 square feet,
or the area enclosed by a 2-sash bed.
For maximum life of equipment it is essential to provide light bulbs
of rated voltages equal to or greater than the voltage at the lamp sockets.
The 25-watt A-19 bulb Mazda B lamps are recommended.
Air temperatures in the beds during the day generally are 10° F. to 20' F.
higher than at night, but temperatures exceeding 90' F. are hot favorable to
the best growth of plants.
Proper ventilation is necessary, particularly during the early afternoon
hours, to prevent excessive temperatures.
Plants ,should be hardened, or toughened, before being set in the field.
All hotbed sash should be removed from the beds from 2 to 3 weeks before
transplanting. If outside temperatures approach freezing, it will be nec·
essary to replace the sash and leave them on the beds as long as the low
temperatures continue.
Electric power to the lamp-heated beds should be turned off while the
beds are being watered.
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INTRODUCTION
Years of experiment and practical use have proved the value of electric
hotbeds in the South. A properly designed electric hotbed furnishes auto-
matically controlled heat. To insure quick germination, the soil should be
heated where the seed are planted-near the surface-with slightly diminish-
ing temperatures at lower depths for proper root development. Likewise,
the air in the bed should be heated to the proper temperature to insure
good foliage after the plants start growing. Three years of continuous
trials have demonstrated that electric-lamp-heated hotbeds provide these
features.
Relatively high mean temperatures and long periods of sunny days, prev-
alent in the southeastern states, offer favorable conditions for the use of
electric-lamp-heating equipment in hotbeds.
OBJECTIVES
The University of Tennessee Agricultural Experiment Station, in co-
operation with the Agricultural Engineering Development Division of the
Tennessee Valley Authority, began a series of experiments in 1941 with the
following objectives:
1. To compare electric bulbs for hotbed heating with the conventional
electric soil-heating cable and rubber-covered soil-heating cable, as to yield
and quality of plants produced and initial and operating costs.
2. To determine the proper 'operating procedure for electric-Iamp-
heated beds.
3. To determine the best arrangement of bulbs for optimum operating
efficiency and growth of plants.
PLAN OF THE EXPERIMENT
Five standard 2-sash hotbeds were constructed in 1941 on the Experi-
ment Station Farm. Excavations, exposure, drainage, and structural details
were similar in all beds. Only standard glass sash .was used in this and
subsequent experiments. '
Heating and control equipment used in 1941 was installed as follows:
Bed No. I-Sixteen. 25-watt Mazda B inside··frosted incandescent light
bulbs' and a standard soil thermostat. The bulbs, fitted with porcelain
sockets, were mounted on 8-inch centers to the underside of two 6-foot
removable wooden strips, which spanned the bed beneath the center of the
sash as illustrated in figure 1. The distance between the bottom of the
bulbs and the surface of the soil was 8 inches.
'Mazda B bulbs are recommended because they radiate a large percentage of generated
filament heat as radiant heat energy.
•
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Fill'. I-Bed No.1. showinll' Jill'ht bulbs mounted on the underside of two 6-foot
removable strips.
This equipment can easily be installed and removed when necessary.
Bed No. 2-60 lineal feet of lead-covered soil-heating cable and a
standard soil thermostat. The cable was placed in the soil according to
approved practice, 5 inches below the surface. This equipment requires
a minimum area of 36 square feet, or the area enclosed by a 2-sash bed.
Bed o. 3-120 lineal feet of Roberson rubber-covered soil-heating
cable and standard soil thermostat. The cable was placed in the soil ac·
cording to the manufacturer's specifications.
Bed No. 4-60 lineal feet of lead-covered soil-heating cable and a Fenwal
thermo-switch. The cable was installed in the same manner as in bed 2.
Bed No. 5-60 lineal feet of lead-covered soil-heating cable and a
Roberson glass-enclosed soil thermostat. Cable installation was the same as
in beds 2 and 4.
All soil was steam-sterilized and screened. Check meters were installed
on each bed to record power consumption. Daily soil and air temperatures
were obtained by approved types of recording instruments.
In 1941, the top 4 inches of soil in all beds was heated to an average
temperature of 65° F. before seeding. All beds were seeded to cabbage and
cauliflower on February 7. Cabbage plants were set in the field on March
19 and cauliflower on March 27.
In the 1942 studies the same five beds constructed the previous year
were used to grow cabbage and broccoli ·plants. Beds 1, 2, and 5 were
equipped with the same heating elements as in 1941. Beds 3 and 4 were
equipped with ten 25-watt Mazda B inside-frosted lamp bulbs, mounted
on the underside of 6-foot wooden strips, placed in the center of each sash.
Standard soil thermostats were used to control soil and air temperatures in
all beds. Recording instruments used in 1941 were employed again to
record daily soil and air temperatures and power consumption. All beds
were seeded to cabbage and broccoli on January 9. All plants were set out
in the field on March 25-76 days after seeding.
In 1943, electric light bulbs were used exclusively as the source of heat
in beds 1, 2, 3, and 4, in which cabbage and broccoli plants were grown.
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Each bed was supplied with a different arrangement or location of bulbs, as
follows:
Bed No. I-Sixteen 25-watt Mazda B bulbs and a standard soil thermo-
stat. Heating units, or bulbs, were arranged over the bed as shown in fig-
urel.
Bed No.2-Sixteen 25-watt Mazda B bulbs and a standard soil ther-
mostat. Heating units were suspended over the soil in the center of equal
squares (fig. 2). Sixteen porcelain light sockets, connected in two
Fig. 2-Bed No.2. with light bulbs arranged in center of equal squares.
This arrangement provides good distribution of heat with minimum shading.
parallel circuits of 8 units each by No. 14 insulated electric wire, held the
bulbs. The sockets were suspended between the front and back of the
bed. Minimum clearance between bulbs and soil was 8 inches.
Bed No.3-Sixteen 25-watt Mazda B light bulbs' and a standard soil
thermostat. Sixteen porcelain light sockets, connected by No. 14 insulated
electric wire, in two parallel circuits of 8 units each, were fixed to I by 4
boards nailed around the frame of the bed (fig. 3).
Fill'. 3-Bed No.3. Sixteen light bulbs mounted on 1 x ( boards. nailed around frame of bed.
This is a permanent installation; bed can be managed without heating equipment
being removed.
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Bed No.4-Sixteen 25-watt Mazda B light bulbs and a standard soil
thermostat. Arrangement of lights was sim.ilar to that in bed 3, except that
4 bulbs were suspended directly under the center sash support and 12 bulbs
were placed around the frame (fig. 4).
Fi&,.4-Bed No.4. Twelve bulb. mounted on 1 x 4 board. nailed around frame of bed and fo••
bulbs suspended from the underside of center sash-support strip.
Daily records of soil and air temperatures and power consumption in
each bed were obtained by the same instruments that were employed during
the two previous years.
All beds were seeded to cabbage and broccoli on January 11, the top
4 inches of soil having been preheated to 60' F. All plants were set in the
field on March 25-73 days after seeding.
RESULTS
A summary of pertinent data on the operation of electric hotbeds during
three continuous years of experiment is given in tables 1 and 2. The dis-
cussion of these tables is designed to point out the best methods and equip-
ment to employ in the growing of cool-weather plants in hotbeds. In table 2
are shown average weekly mean soil and air temperatures, obtained by
averaging the daily temperatures over each 7-day period. Power consump-
tion is given for each weekly period to show more clearly the ideal schedule
of maximum and minimum power requirements for the successful growth
of plants.
Data included in table 1 show that from 4 to 5 times more electric power
wa~ used per day in 1941 than in either of the two following years. Because
of unavoidable delays the hotbeds were started on February 5 that yt~r, a
month later than is recommended in this area for cool-weather plants, such
as cabbage, broccoli, and cauliflower.
In an attempt to overcome this handicap, excessive soil and air temper'
atures were employed in 1941 to force the growth of plants. The mean
weekly soil and air temperatures in all beds this year were maintained at
60·F., or over, for the period February 7 to March 21. Maximum temper·
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TABLE I-Electricity consumed in hotbeds, and calculated acre yields
I Power consumed Acre yields
Year Hotbed Heating element I Thtrme-stat Per Per sash Caull-
Dumber Total _da--.!- per day_ Cabbace flower--- --- - - - -ToniKwh. Kwh. Kwh. Tons
1941 1 16 25-w. bulbs1 G. E. Soil 218 5.17 2.58 4.25 1.38
2 60' lead cable G. E. Soil 238 5.66 2.83 --- 1.48
3 120' r. c. cable" G. E. Soil 250 5.95 2.98 5.32 1.91
4 60' lead cable Fenwal 257 6.12 3.06 5.13 1.45
5 60' lead cable Roberson 237 5.63 2.82 - ------
Avg. . --uo- -5.71- - 2.85- -uo- -1-'-55-...._----------------- -_ .._-------- -
Broc-
Cabbace coli--- ---
1942 1 16 25-w. bulbs1 G. E. Soil 114 1.84 0.92 9.81 1.10
2 60' lead cable G. E. Soil 143 2.31 1.15 10.72 1.28
3 10 25-w. bulbs1 G. E. Soli 61 0.98 0.49 8.93 1.08
4 10 25-w. bulbs1 G. E. Soil 55 0.88 0.44 10.51 1.211
5 60' lead cable G. E. Soil 69 1.11 0.56 10.89 1.28- - -"1.42- - 0.71- 10.17- 1:20-Avg. .--_..... _-- ---"- .-_ .._-------.----.- _ .._--------------- 88--- --- --- --
Broc-
Cabbage coli--- - --
Arrangement·
1.581943 1 16 25-w. bulbs1 G. E. Soil 60 0.95 0.48 8.81
2 16 25-w. bulb.1 G. E. Soil 62 0.98 0.49 9.63 2.21
3 16 25-w. bulbs1 G. E. Soil 80 1.27 0.64 9.21 1.76
4 16 25-w. bulbs1 G. E. Soil 52 0.82 0.41 8.70 1.96
Avg. - 63- - 1.00- - 0.50--9.04 -L8"8------------- ------ ..-----.--------.-- ----------
'25-watt inside-frosted A-19 bulb Mazda B lamps.
'Rubber-covered cable.
aSee figures 1. 2. 3. and 4 for arrangements 1. 2. 3. and 4. respectively.
atures in excess of 100° F. were recorded on' 7 days. These high temper-
atures to which the plants were exposed largely resulted in calculated acre
yields only about one-half those of 1942 and 1943. Moreover, the plants
produced in 1941 were weak and spindling.
Studies were continued in 1942 on the use of electric-lamp-heated beds
as compared with beds heated by soil cable. The average total power
consumed by the three lamp-heated beds was 76 kilowatt-hours, as com-
pared with the average total of 106 kilowatt-hours consumed by the two
cable-heated beds. Plants started in the lamp-heated beds produced ap-
proximately the same yields of cabbage and broccoli as plants started in
cable-heated beds.
The average daily power consumption in 1942 was 75 percent less than
in 1941, while yields of cabbage were more than doubled. The average
mean weekly temperatures in all beds were held between 50° F. and 60° F.
for the whole period of 62 days (table 2), resulting in normal growth, sturdy,
hardened plants, and good yields.
In 1943, cabbage and· broccoli seed germinated three days after sow-
ing. Soil in all beds was preheated to 60° F., so that conditions were
ideal for quick germination. During a period of 63- days the average total
power consumption per bed was 63 kwh, or 1.00 kwh per bed per day.
Yields of both crops in all bedc; were high and the qUdlity was excellent.
The calculated average acre yi~lds of cabbage and broccoli for all electric-
lamp-heated beds were 9.04 and 1.88 tons, respectively. As shown in table
1, best yields in 1943 were obtamed hom plants started in bed 2. Figure
Soil Air Out-
Bed number Bed number side Bed number
-1-'-2T31416-1-1-2!3-'416 air -1-'-2Ts'----.--r&
1941 of 'oF ,oF ~of of ~F of of of --oF-- Kwh Kwh Kwh bhllwh
Feb. 7-13 _ .._...._._ .. 63 \ 62 \ 67 62 63 71 64 66 64 64 37 63 60 68 63 68
Feb. 14-20 _.. .__ 1;7 66 71 69 69 78 71 71 70 72 36 44 89 42 41 38
Feb. 21-27 62)63/64162 62 65 61 62 62 61 34 46 46 50 4.6 4.l
Feb. 28-March 6 69 63 63 63 63 63 64 61 62 63 41 22 84 41 4.1 S6
March 7-13 67 62 63 64 66 64 63 61 61 68 40 24 34 33 40 \ 88
March 14-21 67 60 60 59 61 63 62' 60 60 62 4.0 19 I 25 26 26 2f
;"~i.~.~/ .~I~~I~~-i~~-67FP.~T63 \:~ 38 '2'i8/23S/250b57!237
Jan. 9_1:9~._ .. 68 57 64 69 \ 63 60 62 68 31 45 62 134 24. 138
Jan. 16-22 62 59 60 66 61 61' 61 68 42 39 42 14 21 11
Jan. 23-29 _.... 52 50 54 55 \ 53 54 52 51 44 10 14 0 4. 0
Jan. 30-Feb. 5 47 48 49 63 51' 49 '49 48 37 11 18 0 4. 8
Feb. 6-12 . 47 44 49 48 47\48 \ 48\46 36 2 7 4 2 5
Feb. 13-19 _._. 48 46 51 51 48 49 49 46 37 4 4 6 0 4
Feb. 20-26 ...._.... . 42 39 47 481471471 4.8145 31 3 4. 3 0 8
Feb. 27-March 5 . 46 43 48 54 48 48 48 47 36 0 2 1 0 1
March 6-11 52 49 56 66 '55 64 56 54 48 0 0 0 0 0
;"~i.6_0I~~\~~Er=64/51 I~_~/61 \ ~~ 38~ -ii4 /14-31161" /'6'5169
60161 52 48 -
8 6 16 3
o 0 12 0
o 1 0 0
o 2 0 1
1 100
000 0
1 1 0 0
o 000
1948
Jan. 11-17 61 61 69 61
Jan. 18-24 66 68 63 61
Jan. 25-31 47 43 50 49
Feb. 1-7 47 43 45 48
Feb. 8_14 __ . 46 43 47 47
Feb. 16-21 48 44 49 44
Feb. 22-28 49 44 47 47
March 1-7 42 40 40 41
March 8-16 51 46 46 48
to~~i,~~I ~~\ ~~\ ~~\ ==
62 60 60 60 49
68 65 68 69 46
45 43 45 46 42
46 46 46 47 48
42 44 44 46 36
46 47 46 48 43
46 45 46 47 46
46 41 43 42 34
49 49 60 60 52
491 ~8149149 II =~_ -4-4-
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TABLE 2-Electricity consumed in hotbeds, and weekly soil and air temperatures
Week
Average mean weekly temperatures Power consumed
···so 162/80 1521 ::::
Fi&,. 5-Growth of cabba&,e and broccoli plants in Bed No.2.
Note the vigor of plants and uniformity of &'rowth.
ELECTRIC LIGHT BULBS FOR HOTBEDS 9
5 shows the growth of plants in this bed 51 days after seeding. Uniform
growth and well-developed foliage are apparent. Detailed drawings of the
arrangement of lights and method of construction are presented in figures
6 and 7.
6'-1" .
w"alherslnp", "\ .r~Duple,( ol/Ilef box ~ ~CX4'-,-l II ~
1 i\.Screw hooksJ ~ lTl ~'< - - --
) 'Tso11!leati'ng
I I
or air
I
thermostat
~
- -- ------ f--
<:, [ I I I
.
.' ~<c
,
- ----' - .--- _.
I .~
-- ----- ----- --
~~ %'~ •• I~ r§ 0,:::: ::::----~, ~::: ~::: ~~
- 1--.J L.....J L..: '-'---i--Sc
I gi- 18" 18" 18" 9i:
I
~A
Screen door spring. Sfeel wire
s
Stul wir"
fastened to both en ds. Spring
doubled and fired to side of
hot bed ('rame by scr"w eyes.
PLAN
l.r-- I X 4 Stake
, I1.J
Seedbed .,.' thick
SECTION A-A
F~. 6-Two-sash lamp-heated hotbed, showin&, method of installin •. heatin •. equipment.
Arrangement of bulbs is the same as that used in Bed No.2, fig. 2.'
In table 3 are shown comparative equipment
cable-heated and electric-Iamp-heated hotbeds.
somewhat in different localities.
Table 2 shows, by successive weekly totals, the electric power used by
the different beds during the 3 years of the experiment. In 1941 only 25
percent of the total power consumed by all beds was used during the first
week. The remaining 75 percent was fairly well distributed over the next
5 weeks. Thus there was no gradual reduction of soil and air temperatures
over the total period of plant growth in the beds. It is essential, particu-
larly for cool-weather plants, that such temperatm;es be reduced by progIeS-
costs for 2-sash electric·
Cost figures will vary
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Drill to take
Z bolts
Cut to fit dia
of' light socket
WOOD CLAMP
Fia-. 7-Detail drawing of recommended socket$ and light bulbs,
showing method of suspendina- heating units dver the hotbed.
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TABLE 3-Equipment cost fOT 2-sash electric-cable heated and electric-lamp-heated
hotbeds'
$4.S0
.15
.35
2.16
.OS·
$1.60'
2.40
.50
.10
.40
.10
.10
.30
.35
.OS
.30
Cable Approx.
cost
Lamp
Approx.
cost
60 ft. lead-eovered cable __ ..... _
1 rubber-eovered plug cap __ .. _
1 outlet box with duplex receptacle.
36 square ft. hardware cloth __
2 box connectors .._
16 25-watt Mazda B bulbs __ .... __
16 porcelain light sockets ._. ._
50 ft. No. 14 insulated wire .. _ .
50 ft. 16-gauge steel wire .._.._... _ _.
im::n-~E~::~~====~===J
2 rubber-eovered plug caps _ _ .
1 outlet box with duplex receptacle_
2 box connectors . _
32 ~" x 1¥.," round-head
bolts and nuts _ _._ .
$6.23Total. __ ._._ .._ _.. _ $7.54
'Retail prices, exclusive of thermostat and electric service line to bed. Air thermostats
suitable for hotlleds generally cost from $2.00 to $5.00. Bulb-type cost approximately $9.00.
One 25-ampere thermostat will control six 2-sash beds, or fewer, operating on 115 volts, and
twelve 2-sash beds, or fewer, operating on 230 volts.
TABLE 4-Sash requirement and operation dates for growing plants
sive steps to harden the plants and make them. sturdy, so that they can bet-
ter resist adverse growing conditions in the field.
In 1942, 44 percent of the total power consumed by all beds was used
during the first week, 29 percent the second week, and the remaining 27 per-
cent during the next 7 weeks. This resulted in a gradual lowering of soil
and air temperatures in the beds, which is conducive to the normal growth
of the plants.
In 1943, 79 percent of the total power consumed by all beds was used
the first week, 13 percent the second week, and the remaining 8 percent dur-
ing the next 7 weeks. In other words, most of the power was used to pro-
vide proper soil and air conditions for rapid germination and early growth.
Power was required during most of the growing period only to protect the
plants from chilling when outside air temperatures dropped below freezin!l'
Planting dates, spacing, amount of seed, and number of sash required
per acre for growing plants in an electric hotbed are shown in table 4.
(Planting dates for West Tennessee usually are a week earlier.) The
recommended practice is to start the seed In the hotbeds and transplant
to coldframes on the dates shown in the table. Three 2-sash hotbeds,
or an equal area, will be required for growing the seedlings. The cool-
Seeding to Transplanting to Spacing In Acre requirement
- hOtb~ COldframe -FI~d- Bed--Fleld --Sash s;;d-
-----1
Vegetables
Inches Inches Number Ounces
Dec. 15 Jan. 1 March 1
CooI-seaBon 1 t<J to to 2x2 36x15 • 23 2 to S
Jan. ;5 Jan. 25 March 25
Feb. 15 March 15 April 15
Warm-!eason • to to to 3¥.,x3¥., 36x40 • 23 1 to 1%
March 1 April 1 May 1
JCabbage, caulifJower, and broccoli.
'Only six glass sash needed. The rest can be substitute material. Use the six sash for the
hotbed.
'Tomatoes, eggplant, and pepper.
DISCUSSION
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season crops gf'.lerally do not require heat in coldframes. Various kinds of
glass substitutes and cloth, such as muslin or light canvas, can be used
for covering the colJframes.
The number of sa~h. bushels of seed sweetpotatoes, number of slips
required per acre, and beddinf, and pulling dates are shown in table 5.
These data are based on exper~mental results obtained.in 1942 studies.
If it is desired to set an acre of slips at the first pulling, at least a standard
8-sash bed and from 7 to 8 bushels of seed potatoes will be required. A
surplus of slips is necessary to provide for losses entailed in the planting
operation.
TABLE 5-Acre requirements for Nancy Hall slip produotion
Spacing Slips Sash1 Potatoes Bushels' Bedding Pulling Slips'-
Field Number Number Number Number nate nate Number
12"x36" 14,520 6 2,970 5 April 14 1st May 24 10,715
2nd June 11 6,525
INumber required where two pullings are used.
2Bushels required where two pullings are used.
SA surplus number of slips is necessaY·y.
Thermostatic control of electric hotbeds eliminates the many unde-
sirable features of manure- or flue-heated beds. Electric-lamp equipment
can easily be installed and moved to other locations. The latter possibility
is desirable in the control of many fungous diseases. Either a soil or an
air thermostat can be used. The sensitive bulb or the actuating mechanism
of the thermostat should be mounted in the air over the seedbed. Air
temperatures change much more rapidly than soil temperatures. A sud·
den drop in outside air temperature may cause the temperature of the
air in the bed to drop well below freezing. The thermostat will tum dn
the lights automatically, protecting the growing plants. A sudden rise in
temperature, during sunny days, will cause the thermostat to cut off the
lights, preventing excessive temperatures, which are unfavorable to nor·
mal plant growth.
Well-grown plants are essential to profitable yields. The production
of ideal plants requires experience and careful attention to the adjustment
of conditions, such as temperature, ventilation, and soil moisture. After
the seedbed is prepared, the soil should be preheated to 60' F. This was
found to be the optimum temperature for quick germination of cool-weath·
er plants, such as cabbage and broccoli. After seed germination, the mean
soil temperature should be lowered progressively by 5-degree intervals
for the next 3 weeks. By this time the plants are sufficiently sturdy to
withstand temperatures approaching 32' F. for a short period. Extended
periods of such low temperatures, however, are not conducive to normal
growth. The average mean weekly soil and air temperatures shown in
table 2, 1943, are indicative of conditions most favorable to the ideal growth
of cool-season crops.
Air temperatures In the beds during the daytime generally are 10· F.
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to 20· F. higher than at night, but temperatures exceeding 90· F. are not
favorable to the best growth of plants. The 1942 and 1943 studies showed
that the minimum temperatures occurred between 2 and S a. m. and the
maximum between 1 and 3 p. m. Proper ventilation is necessary, partic-
ularly during the early afternoon hours, to prevent excessive temperatures.
Electric power to the lamp-heated beds should be turned off while the
beos are being watered. This is a necessary safety precaution.
Proper soil moisture is an important factor in the successful growth
of plants in a hotbed, as continued 'presence of water in the top soil favors
the destructive damping-off diseases. One of the control measures for such
diseases is to keep the top soil reasonably dry. This can be done easily in
an electric-lamp-heated bed, as heat is applied directly to the plants and
to the surface of the soil.
Plants should be hardened, or toughened, before being set in the
field, to withstand the adverse conditions likely to be encountered after
transplanting. In the 1943' studies, sash were removed from all beds dur-
ing the last 3 weeks. They had to be replaced for 4 days during the week
of March 1 to 8, as temperatures were considerably below freezing. A
small amount of power was necessary in two of the beds to prevent freez-
ing of the plants.
After 3 years of research, it is concluded that the use of electric lamps
as a source of heat for propagating plants in a hotbed has proved satisfac-
tory. With equal wattage per sash, investment and operating costs for
electric-lamp-heated beds were less than like costs for cable-heated beds.
Replacement of burned-out lamp bulbs was practically negligible. How-
ever, in hotbed installations where the voltage at the light sockets exceeds
lIS volts, it is advisable to use l2O-volt bulbs.
Advances made in the manufacture of electric soil-heating equipment
have opened up possibilities in the production of vegetables throughout
the winter season through the addition of a small amount of artificial heat
to plants in hotbeds during the short intervals of cold weather.
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